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Abstract of JP1 006981 7 

PROBLEM TO BE SOLVED: To provide a proton conductor with excellent proton conductivity and 
machineability without causing the decrease of the proton conductivity under a dry atmosphere. 
SOLUTION: A proton conductor is formed with compound mainly containing silicon oxide and Bronsted 
acid and copolymer having sulfonic acid side chains. The compound mainly containing silicon oxide 
and Bronsted acid is composed by a sol-gel technique and additionally heated at a temperature of 100- 
200 deg.C or composed with sol containing phosphoric acid and silicon alkoxide, the mixture mol ratio 
of phosphoric acid to silicon alkoxide contained in the sol being suitably 0.5 or less. 
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^t7l,-V77 7 F§l£:fe&fcT2>fb3r&^ 100 
7P 

VJIrJ;thM*tifcfe<DTft KIEV Mr HA* ft* U 

(iff**!! 6] 7l,»V7fvFS^ ifltt^ttft^tt 
CI*#t3 73 I8#JS i-6<J)t^r^^iIie$S(D7P h 



Co o o 1 3 

<f MI t r & 7 P h VIsM*. £^ ir I* C o> 7 P h Vfr. 

[O O O 2] 

ftjil&SS^ftT&y, ffl15Li\ Agf Cu». h 
ftTl**. 4»Tfc7DhV (HO ^-f^ai:? 

^ v oik^*?^ urn* tmtzit&m : ? L ^ff>fzmbm& 

2ftrU3u L/=it*tt«g>fcr&, iUT0>5£ 

Vtt, «JHH't'£&tftU SSSRIiTsJ: (2) dOS&HJt 
y>Sft*ft*. Tfcfcfc* 7PhVfi»»S«?HH 

CO O 033 



lit 13 

1/2 Q 2 r 2H* - K 2 0 £2) 

too 043 &3£Ttt, 7P h y&mfrk LT*<%y& 



tt -f h ^co 7 P h v <Dtb X y ir J; y a>3Eib #± U 

safes V7*xvia&#&r35 sic o) 

7DhVfz»ttO)t»0>«ffilL^c:i:ASefcST«i 
CO O 053 



Cfb23 

— H x W0 3 (3) 

Vfi»tt«wTCktfMT» Ctf>Jt3<£7Ph^ 

-f * V3EJAR i: <D^««5 ^ ti X I * ^ 
CO O O 71 

iM7j<4»o)7ahvA5fcai=as«%.Lri^fe 

^ SiSTTttfgA*dilK»t. 7 P h VisSfttdifST 

r^fcudPMifts» itz. 7Qb yizmfrz&m ixm 
mm. x vo h QOQSL-joSkTjkm+ttktim mm 

y. X ^^hPOP^-yO^lt^a^^^^ifCD^ 

Coo os] ^KcD^tff^^li^jBjgir^^i: t 

^h^tt. 7PhV^^^CVJl/^45±iZ4^^ 
hi. <fJl;ft:r^Ci:T±^«o>7P ^Vi£Sltt»»«; 

9L w^«7p byfcmi*%Mwm&^&m&%>m\z 
it. t*wmmmniKt)hkmti%v\zmmc>&&x-m % 



L#tf%, 5£U^*fcf8A*i::Jfcy7Ph V^tf£U 
^ft^«i«»Iffll14ttBit«dfbU=«6l=tt. ISAM! 

£tt£fcfc, 7P h >fi£ISttfti!BTT^» & S^ttS® 

cfct*riSA*ai»uir*c t rt» 7 a h vesstttf s 
T3"**:t>dfsisitf& itz. izyimmtt. itrnft® 

^viE^ts^rkorfc y, wr^t^ohve 
tt*7p hve»tta>«TFa)ttU7ahveis««a 

[001O] 

I*. aft* -f * fc 7 U - V* ^ v F « «Ett fc 3" <S>ifc& 
*. Bfb*-r&4:7l.- ^rvFK^i^^ 

fc3"*fb6&?fc y, cojft^^uvfift fc5*y 3V7 
ji? 3 * y k \m Jt y r \z v jii^ a ^ o 

it^o. s jut i: r*ctM?a tu. 7U-v 

FfiSfc Urtt. iafc£K3:fcl*^<Di**Stt^ffil^ 

*aw0>*g.ft:¥*?ii. ±ieTH^ri^cj>7Qh 

£ O O 1 1 J 

(gttft&aoJBsg;:) Kft*^ai=7 U-V*^* F« 
^fiOx^i:. 7U-V^? L vHadJ7DhV0)t ; ^~fc 
UTitJBU »fc*4*o>*ffii::tt3R«IS t Lr- oh 

hV#*vt£V?iI!ft£f?dfcfe XL*? P h-VSUtt* 

jMSigfcf&tia. *mflir,j;ya&:h*7P hv&UMfc 
ir*>nrtt, 7U-V7rv f»<j>»«i:: * y- ohi 
l=£*MtttMi;i'«9 Htr<J)teair3Eftdi*e>:h*, 



C0 0 12] !8A*l=J;y7Phve»tfa£U* 

»»sm*fca^i=tt. ttamaaTTttisApk^^d 

T* *38raiiJt;*7Ph Viga^tSUTtt. 7PhV 

TMMlLCUifcfe 7Rh^lS1*<DfgTttl3E^ 
££U«lv Lfi>L«&5&. ^<D*td«»ft'5r-f^i:7 
U-V**v F«JtyS6t*fc7P hVfslff*!** I§< 

NtL«B»«En>ea>?ft y. *eiz^ufc^<D»3i£tii 
*fc«i::ttM4t i: oa&fctt trie Jt y7 p hvfss* 

mbK«mi^dWdsa *♦ ^i4iva«aniirM^a 
d*«wt*fcLr«i**cfci;:J:y* »ft*-f*a«H 

CO O 1 33 



[ft 3] 

! 

so 3 a 

COO 143 ^/z> ^fb>r-<^IHS^ U^- OHIO)II 

y^liS^ttfc. ^fb^-f^^7 U~ yx*v HSJ^^ 
tT^ffc^^ft ^^ffi«<J>fe(D.fc^y, -OHl(J)S 

Jl^-<f^ir^yf#»Dt\/t. ^fb^-<^fc7 u- v^5^ 
v pm&iE&b?z><t&mz\t. &iL*p\z&&t>mi± u 

tvtz^ &mv±&#n?km&J£<S)&it\zj:vm&<T> 

®mm(ti. 7Qhym&m&mitr*K& watt* 

tir^y. ^^^^r^K^Bjy^a^ti, 7U- 

y, fr<j>mm. m&bm&itr*. mx\t. yi>-y* 
TvH8t iruvMJBu iwt^-fatyva** 



LfcfcOTli, tfl)#^©tt^»C{7 h JHIP043- 

l=»m*ft*4Bifc tz- C ftflft.*u fb£Ma>«L4"i::y v 
r, *6i=SL^WJiaj»Tto».Lfc»^ p 043-iz 
s. - o- Pd)ft^|Z!»a*'ti^fl8!ttt:--i7fl3ati^ 

flR*EJEi=J:y#.f».-u tz&it?z>z±\z£ 
y, 7Phvf=iStttf«Tr*-. JU±o)cfcj:-y. 7p 
KWs*5t$£isT?t»rii7P hvfiss&amte^:*: 

Coo 15] 37=, UVflM £l>ia^<D§3«^*l*31ffi<D 
tfoT, 7U- V^^K&fcLTi^ UVKIB ^ 

L^ttt^mss^/iiHsiiwa u<ffli^ti*. toft*** 

KSJflLifcUft* Uv»a>£«ft5sfcyi::fcis;i*«£i:: 
i* ^^t^fci'b^^ftija^tt^^L, ^a#ns%r-iK3sii 

fc^&fc^atTa^iStflSTr^. t<Dfc*E>, gfb^r-f 
fc S* U 3 V T 7 lb U * 5> F ^-ar € VJU Jt V£j$t%m.\Z, 
SS-tt^ ^Mtro. sfciTfcU ti5ib£r&tf 
*S*»i;t7P hv^-^lr^ffl t ^u^x Kfb 

»«m*fc«£* ^^tl/-:7nhV^fr(J)7Ph^ 

S-8l=±tBttCD?»R«l=JgjS6r^.Cfc3!i5rS5A=^ * 
[OO 1 6 3 

ttttWU *S6)«!WI = feuri£ &fb>r^5??£7 L- 
h'»^»kr*ftd»Jt tT'J-VKS F-7 



jaJbtfVft LfctfU^ 77 UV***V?*lJflU 7Ph 
$ F - 7 L fc U *J *f £ JUT Viste \z£ y ^Jtf. L fc, 

i^^v (iUT. rEosr^r) «riv 15/- 

AL^ftfRlfe, co)^ rE0S-fcx5y-iKbsi^:Jttt^ 

M^o. oU/j:^f(j)3. 6w t %t£&?fc$g;$. 
J-tfTEOS|I& LT^Jl/ttTO. 0 1 (D^h^X^Jl/PV 

fc« tO)f». 85 w t%U V&*58&£rE0S : H3P04 

= 1:0. 5 ttt£J:dlzj]0;l. sf^sis^ rs^raim 
*¥Lfc. JfclZ, 5-era1tt©Lr^l/.ft Lfcflfe, 150t 
r&BSEIiiltth Lfc. Co LtTJKS H-7 Lfc^'Jti 

[0017] ^^l/^Vft LfciKU^ v7UVfciril 

^Jltv>fbU/=^y 7-*fio)^^$) 65, 5, 1 

O, 3 0, 5 O960)fc CD^ffil^z* ht^O)/z«t> 
II, *Jl/*VfbLTL^Lw-K»J-f V7 Z 
txZOXibfoyit L-fc4tU-fV7 U-VS. ^Jly^Vfb^- 
ftiO^SCDfc 0>|ZT>L^Ttt^^* ttV* ^lUJhVftS6di-5 

%33J:^i o%o)fccr>n^i\-rii h Jl/xv, *JU<hVfb 

•$6i3 0%feJ;E/5 O96d)fe0)|Z^l\Tl^|Z?-ta? r ^ 
fc» ftLtO)J:d-i: LTf#fcU V»« F-7U: 

V7Uvoih?!)^S:a:T : eo : 1 t £ o \z Ufc. S 
^IZ, Jft^U^^SW^ff^*^ 70hVffU5fr^S 

CO o 1 s] 5 \Z Lr^fc7 P h ViE^^(D-f 

Vf^&^To^&T;!^ Lfc + 7 P h VfiSS* 2 0 
Orr. e ^iSi-I 1 O mmd) A" h^lZllDS^JK r(D 

V 7^ \Z£ y #5SS IZ*3 1} ^ C 4i 7P h VSISfr© 

-f^vfiiasjR^iJs: tfc* "tvszm^mMz^T. z© 

fS*ct-y, V7 UV0)^^^Vfb^^L^l3i: 

-f *vfti«jsttssiiWifi«5S ur^y. ia*»fc ut^ju 

JfiVfb Lfc-f V7 UV*JBL**£ tllcty. SL»-f *v 
te^t*^T^7.P ^V^^#^Ci:^r?^Cfc 
di*Dft>-Dfc. 3/z. Z0)7P h Vfi^^^. &*B3"JtL 
TE^fbHU V^Xtifc 5=^^-5- ^PlI A *u 1 OO 

W±<Dct ^IZ*^|ZJ:^i:. SLW *VSSStt«5i 
U &j»f^SJ^T-<7t,-r^V^^QlgTa)^L^7P> 
^ 41 % C fc fti tit? z> tz. 



4 m t y \y - '=r v f are.* fc r ^ft^^coJiD^s 

7h?ih*^5v (teos) £x$y-jlrr#«?Lfc 
WMAZs Ifrfc. 3. 6w t96*g»?j<5SjR, te^7h? 

KUfefl. 8 5w t 96U.VK4c»Sft%tDiL. 

CTC~ 2 5 0 *C<J)iSJ£ 7 s 2^fe1fcD» L f=. C 5 L t U V 
^F^U^U^M^t If:, tt&(D?=i&lZ 

fc. XJHt\^tLfc«U-fV7 UVfc LTtt, £M-fl.1- 
Tffltvfcfe <D O 5 * 7 J I/ 7h Vft £tf 5 0% CD fc .0) U 

C o o 2 o ] JU ± 0) J: 3 1 3 L T '<% tz U ■ vK £ H - 7 U fc 

-fV7 UV0)-tkA5S-ji-Jtr2 O ■: 1 fcfc£ct3IZ Lfz. 

Bftlz. *J*Lt>-3*«£»3g*-t** 7P h^fE^tt^ 
fS*:* CcD<fc3lz lt^/:7a hVts!Sfta>^=tV(El8 

js^simrii fcisi«o)*s£T5»ja:Lfc* toismsati 

Jbd>liD»i5Jg(J)llfIffi$ll2lZ^T. fcrf= U d^^lIJS 

l>t\ jiiDtt«asi«f7*3«d js 3fcS'U&'yji/SfflufcJS-s 
iz^rii, .MiiM^saos 5*ct lt^ un\ 

C (Dlgm^y, JjD*ftSJSfli2OO , CJUT0)*B^|Z-f 

y, fto.^SJ?i^2 d o^cjut tT^i: fcizcty. i^L^-f 
□ o r r- 7 b rs&. 3 u r co ^ w <f v fe^ jg £jbj s: u fc 

[0021] «sgffiW3»*ggj!ifiw-izfcL^rii, mit* 

cor eos i: h 3 p o 4Q;I £ Jtfc £ 36 ft <* -t? fc JU ^ I* • £ fitiffl 
i £:fS]fc<D:*&7 70 hVf£l£f*£.fW!L/z. ir, U 
F-TLfc^Ufe^l/^iUT^^lz^y^rjdlU 
fc* ^fifeftUi tf^l^lz, rh7lh + ^7V (teos) 



Vg&^Sg&^TEOS : H3 Pp4= 1 ': O. 2^-1. O t >5£ 

/t* >fb LA=v1> y -f V y U V fc L Z li, SIS619J 1 ^ftlv/z 
0)<D 3 % ^ VfbS 5 O 96 CDfc CD ^ffl t^fc* 

[o □ 22] tt±'d)«E3-iz LT»fcU VH* F-7Lfc 
S'-Uft 9)Ip%»9 yUlThVft Lfc-ifV7 UVtJ)7l<)S 
sR*r»**Lfc» fc/-z-U. fU^^bfc^Jb^VfbLfc 
•rf V7 l>v6.ftfliI-iftT2 0 : 1 fc*S J- *irbfc* 

ZO) <t 3 IZ L 7 d h VfiiB* CO ^ VfelS 
A%X»W r -£m r$aj^: t =t <»%zm%% t\ 

^S?S'*Pg|tmLvfcVJU*-OT-E0S.fcU (H3P 

04/teos) d)B8f££U3|zifv3*« zitDfsm^y, VJU 

7 □ h VfsUSfrSS £ <! ^ fti7 S ^> C i: ft^ 6> r> tz. ~1 
"U L s 7s Cti60)7 P h Vteffi^^S OX, 1i3C7SJS8 

□96<otiatiffl»4»r-«?5U to)fi«3Cfts*«L 

rCD?SS. H3 P O4/TE0S= O. 7 5 CD CD IZ 3>L^ 

«3»S6iffiaiSizlgTLfc» Ctilz^UT. H3P04/IE 
OSS o. 5cDfccDlZT>l*T|^ ^«±t»Kfb6>a«Dn 

^^iz^wfto^^-vffiffi-ja^usi'Ltefcc^ 7 
o hvfEisttiz-pnTrt,*&tt3£fbiia*D tittft^fc* 

iZfflL^z V^ + 0>rE0St U VK0)tt^H3PO4/TE0SS 

o. str^Piiz^L SLW^vffiata** 
u 6^±^^cD?i<^izM Lrt,^^:^7n hvffi»» 

[o o 23] «ses6W4» 2feH35fifiiJ!zteL^rii, y u- 
V7,f7 ir^i?J i rfflL^fc'Jv^lzf^^rii 

*S*»=£ffilL*7"7n hVfia*=fidJSll L./=MIZT»L»TTIK 
qfl-r^* MW1 tPI«lz % TE0S^x5y-^r#W?L 
fcfeCDlZ, *gK, *>J:tF3fliS*i&SftD^.fc. r(D 

ft. TEOStx^y-jk *S^cDji^SiJ^li. ^JU 

ttV 1:8:4:0. 05 fcttS-^olZ Lfc* CcD$g5& 

iz. irfr^a^^^ti^jflis*^^ L^s"jft 
*s tbfimmztt l 2 096 1 tzzxsizi&tzmm&mz. 
ssr3«Pdi«j*o>^ sB^Pai^iifb U e^i: 1 5 o 

fc^Uft^JUtfSfc. ^Jl*Vft.-Lfc#U-f V7 UVt 
E*tt£K-7LfcS>'J*'ynrlz. 1 fcPI.«<0* 



C0024] CCDctdlw Lt^fc7P hV^fl)^^ 

yi£mm\tx j M v7 u v<d* juih 7fb2s*p£ibvfc a) t 
fc£iz^tir;s;tWiS£;r; u AJi/mvfb^Ai5o%a)viK 

'M V7U7 ^ffl l\ tz®£ 0)£& X s 0) -f * V&lKMfc 
3. 2 x 1 O-AS/cnr0MiS£SL?z* fc, SIJfcMl 

tf^J^I^*«#[lI^TT^ Urz«£fcfs£J^f5Ttt 
«;iJ£fctfft>T./z* lU±a)<£dlZ;fcigEE|z^£^ 

[0 0 2 5] «£jfcfcJ5»;ft£Jfcf9J|ifcu <TI;t 7U- 

V»aSS*<D--pr85 ^'J V3v;Xt^ CH3PW 
12O40 • 2 9 H20) £m>T7 P h Vf=S*€^Jdl U 

fc«-i= r ik^ r 4- u v 3 yo x =r vn £ h -71 

ftiU^U^y^** K-7 LfzS'Uti'f JKDMfilZ 
*tU UV5 V^^xViOlfftM 5%|Ztt^J:d!z 
ftnilfc. *Jl/*VfbLfc*U^V7UVfc Lrii, ^fit 

K-7 L/z^Uib^JHZ, S6»Wi fcPI«fl)*j£ 

ft*:* 

[0026] CCD^dlz U"n#fc7P hVft^^ 

y -f v 7 u v ^ffli^Aztia co^ss r o) -f * vffiiaw is 

1. 1X1 D-4S/cm(Dffi^jf>Ufc* XMM 1 

•Y 7^*513 £^ U S*R^ES%T c -1 <f Vfcl£JS<J) 
teT a> an 7Ph v*#£§ £ ft £ C t ft* 1 t> /z* 
[0 0 2 73 «*J»WO»**»f5r||r*JL^rl*, 7U- 

§£lZf+; U VKSUSf* (D - "3 r 35 5U.Vt'J7 5= v» 

(H3PMo12O40- 29H20) =£JflltfcJU*H*, Ifeffi 

7UV<J>^Jl/?nVft^ftiSt\fca)i:^^|Z^nTSl^!5 
^ U ;*JbftVfk^di5O96 0)?KiJ-f v7 U7^ffil> 

fc«^(D^sSr<D-f^VfsSJglJ8. 6x 1 0-5S/c 

xizn Ltz^tbfammvnTtemwztxKft^tz. ju 

^CD^diZ^^lZ.t^h. Sl^f tfVfiJStt^U 
&«^IH]^Trfc>f^VVE^Jg(DfgTa)^L^P>VfE 
!£f* tfft £ ft * Z. h &*> ft 1 -d tz. 



COO 2 83 ttJS&M7» *Sgfl6MllteL»rii. &fb^ 
^^ifiST^^^i: LT^fifiMl T-mi^zTEOSlZft 
x. if ^ U ^ V7 P X* V F -L-vfeJUd* I*. ffl&J 

lzLrf#t=7Phv^*a)^^vte^J5l^^ft«Ji t 
t/V<j) x -aft yit mti>^h(ok^\z^>tx t&i \ 1& £ 

«^U)ii5 ; r(I)Y ^Vff^Jili 1. 4x 1 0-4S/crr> 
fl)ffl«5i.L.fc. ^/z. -SKikl'tt-1 ^*£lz&j&!£2J£,Ti7 
ftni, fc« ^ fcls !S ft 0) fg T li «siJ. * *i tt - -d fc • JU± 

j*#ia t 7? t, <j- yfcmm o>tgT <d tt l ^ y q b yim 

[oo29] tmmms* *sejiwi=*5u»rtt. ^Jb^ 
v^^ffli^siz^-jg^^T^ ^^Jl/^vfb L7z^u-f v 

iz^ ji/* vft L fc-f v 7 i> y t v u ft --y ji/<oss:it fi5 

1 : 5 Gfc ««i5lZ>lJt*>ftLte«U-f 77 UVO) 
CCDJtdirUrm?z7D l-Vfe^^CD^^V 

ie I* ?n ■ J -f v 7 i> y <D x j i/ <h vfb ^ i ^ fc o t ^ 

^IZ-^ftTiSiUfifi^U ^Jb^Vfb^ftiS 0%d^^U 

77 U V=£ffiL^«6 (D^S TO) -f * VfiSMH* 1 . 
8x 1 0-4S/c mOflS^JBL^ tfc, SefiUM-i fc(s] 

^tl^ofc* W_t(Dct3lZ2|!:Pg^|Zj;^fc. SLK^ 
<J)tt^7Ph 7fE*S^65f5 fc* 

[ooso] «sg]£{fij9» 3fcHMWizteL^rii, 
VS^i»JSH|z«r^M^»fc-LT, rffii\?=^ 

Jl/?hVftLfc*!U-f 77 UVlZf^^r, 5 096 0}* 

<K Vfb-^ TXUfo yit U /z7. a 1 U v - r ^ u > - 7 5^ 

uv- \^yy a vonm&i*&mi'>tzVL&\tmi&m 

1 i:lal«(0*j£r7P hVfSlftSafc. COctdlzU 
T?#?z7P h V«**0)-f ^-VfelSJg^BCiPJl tisi« 

UV- 7^ UV7P-^tti^0)^)l/*sV 
fbSftiSL^CDt^^lZ^^TSL^iB^ L> aJl/ftV 
fbSfii 5 O 94 0) 0) ^ffl L*fc«^0)SsS t O -f ^ Vfs*5 
J&li2. 1 x 1 Q-4S/C m0)fig^if. Lfc* tfc, ^fit 
Ml tPI«lz&«#Qg»Tr«3?Ufc«^fcfcl£-JRa>15 
TISSjIJ * ti & fz* m±0) <t 5 lz*ig^ |z J: ^ fc, 

[0031] o» = ^JU 



Xfrfcyft Lfc*U-fV7 Uvi=«ilT. o~5 o%co 
>ui ^ Vfc* ft Vfls U fc -f V 7 U V - a * U V7 

i* I > fcJU 0> liS? ft m 1 feMApftS-T 
7Ph vesitsftfe* CO) -J: 3 II LTf#t=7P h !We 
o) -T * vfsSMMMih fcisi«<D*:Sfe rjais: L 

S£tt ayjK il ft yitm tittle, to 1 « * iz-d ti rssstvfiB 

-U * J I/ ft VflS* 5 O % COfc CO Sffl U fc«.£0)£ 
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